produced to the rotating torque and the procession torque will be very complex. These conclusions are quite useful for controlling the dynamic gyro.
Introduction
The gyro can be considered as the rigid body rotating on a fixed point in accordance with the theoretical mechanics and three variable angles that are called Euler angles are used to describe the moving status of the rigid body [1] . The dynamic gyro which is mostly used in the leading area is an important member of the gyro family. The dynamic gyro is composed of the permanent magnetic rotator module, the gimbal module and the coils module. The gimbal module is used to brace the rotator module and settle the coils module [2] . Two different kinds of coils that are equipped in the perpendicular directions will generate magnetic fields that will interact with the permanent magnetic rotator and the radial coils drives the rotator to rotate and the axial coils drive the rotate to procession [3] . Therefore, the moving property of the dynamic gyro is determined by the driving torque engendered by electromagnetic character of the gyro. In this paper the driving torque generated by the coils including the radial and the axial directions to the permanent magnetic rotator are calculated, and the conclusions are presented.
Coordinates of the dynamic gyro
In order to describe the situation easily, the coordinates should be set firstly using the right-hand rule. The 
From equation 1 and 2: cos cos cos sin sin sin cos 0 sin cos sin sin cos
In the inertial coordinate, According to the projecting relationship of the vector, then arccos(cos cos )
， that is to say, the dynamic gyro is deviating to the direction of angleθ , and the deviating amplitude isϕ .
The driving torque produced by the radial coils
In the dynamic gyro platform, there are three different kinds of magnetic fields; the first type is generated by the permanent magnet such as the permanent magnet rotator H , the second type is generated by the electricity in the coils such as the coils on the axial p H and the radial r H , the last type is generated by the mutual inductance of the coils m H . Because m H is quite insignificant, the other two kinds are the main concern of the dynamic gyro. The structure of the dynamic gyro is shown in figure 2. Fig.2 The structure of the dynamic gyro
The periodical current of the rotating coils can generate the rotating magnetic field, which will drive the permanent magnetic rotator to rotate. Suppose the magnetic field intensity of the rotator is B which is decided by the magnetic charge and discharge curve. To a given magnet, B is a specified value. When the dynamic gyro is deviating to the direction of angleθ , and the deviating amplitude isϕ , according to the coordinate transformation principles, the magnetic field intensity of the rotator in the inertial system can be descript like this: cos sin 0 0 sin cos cos cos sin cos( ) sin sin cos sin cos sin( ) 
The induced current will also produce magnetic moment, let 
If angleϕ is zero, then the angleθ will be meaningless and the torque r M will only drives the gyro to rotate, and the value will be . If angle ϕ is not zero, the torque r M will not only drive the gyro to rotate, but also drive the gyro to the xi OX , and the torque rzi M will vary as the angle θ changes, a periodical mean torque will be available by using integral method. 
The driving torque produced by the axial coils
The periodical current in the axial coils can produce magnetic moment in the magnetic field of the permanent magnetic rotator. Suppose p s is the area of a single coil, p n is the number of the coils, pd I is the current passing through the axial coils, then, according to the electromagnetism principles, 
Suppose 0 ϕ = when the system starts, then 
